of sustainability on regional and planetary scales. To discuss the types of global environmental change questions that demand further teamwork and interdisciplinary integration between philosophers and ecologists, the Cary Institute of Ecosystems Studies in Millbrook, New York, in partnership with the University of North Texas and the Chilean Institute of Ecology and Biodiversity, organized the fourteenth Cary Conference titled "Linking Ecology and Ethics for a Changing World: Values, Philosophy, and Action" in May 2011. An earlier version of this paper was presented at that conference, 1 and its central thesis is that to develop a philosophical approach that re-couples the habits of the inhabitants with the habitats they inhabit represents a central task for contemporary environmental ethics, in order to promote the well-being of the diverse human and other-than-human co-inhabitants.
A biocultural ethics demands a better distinction between specific responsible agents of environmental problems and a clearer understanding about the diversity of existing sustainable forms of ecological knowledge, practices, and worldviews that have co-evolved within specific ecoregions. At the same time, biocultural ethics fosters a greater integration of biological and cultural diversity in education programs, policy making, and everyday life to counterbalance the losses of options for environmental and social sustainability, and the linguicide, biocide, and increasing poverty associated with biocultural homogenization.
I first discuss biocultural homogenization, analyzing major physical, conceptual, and political barriers that prevent an ethical understanding and valuation of biocultural diversity in contemporary global society with a focus on South America. Then I examine biocultural ethics and its foundations provided by ancient Western philosophical and Amerindian worldviews, and contemporary ecological sciences. Finally, based on our work in southern South America, through the Subantarctic Biocultural Conservation program coordinated by the University of North Texas in partnership with the Chilean Institute of Ecology and Biodiversity and the University of Magallanes, I introduce the field environmental philosophy methodological approach to foster a biocultural ethics on regional and international scales.
II. BIOCULTURAL HOMOGENIZATION
In a recent special issue of Environmental Ethics, 2 which was the result of a workshop called "Integrating Ecological Sciences and Environmental Ethics into Biocultural Conservation" held in southwestern South America, we described in one of the articles how citizens in the southernmost city of the world, Puerto Williams, most commonly named apples and roses when asked which plants came first to 1 An edited book based on the Fourteenth Cary Conference will include the overall perspectives, brief individual presentations, and other outcomes of the conference. their minds. 3 Puerto Williams is the capital of the Antarctic Province of Chile in the Cape Horn Biosphere Reserve, and roses and apples do not grow in the austral region. Nevertheless, they dominate the botanical mindsets of the austral teachers and government authorities who educate the children and make decisions about development options for the vast Antarctic territory and the southernmost region of the Americas. This region represents a planetary hotspot of biodiversity for mosses, liverworts, and other little flora. 4 However, teachers and authorities have little or no knowledge about this regional subantarctic flora. Instead, they teach and develop educational policies based on roses, apples, palms, and other exotic plants that are taught today in most textbooks and school curricula in Chile, other South American countries, North America, and Europe. 5 In other words, the case of dissociation between the floristic mindsets and the actual regional flora found the remote city of Puerto Williams is not an isolated case. On the contrary, it illustrates the extent of a process that takes place throughout South America, and can be called biocultural homogenization. 6 The process of biocultural homogenization entails simultaneous and interdigitated losses of native biological and cultural diversity at local, regional, and global scales. This process leads to the disruption of the interrelationships between cultures and their land, and results in the massive replacement of native biota and cultures by cosmopolitan species, languages, and cultures. During the past three decades, biotic homogenization and cultural (including linguistic) homogenization processes have been independently investigated. 7 A biocultural perspective integrates them to investigate the interrelated causes and feedbacks between the processes of biotic, 3 More than sixty percent of the plants named by people interviewed in Puerto Williams in the year 2000 were species that were exotic to the subantarctic ecoregion. For details on the study, see Ricardo Rozzi Why is it that authorities and other people around the globe have so many difficulties perceiving, understanding, and appreciating biological and cultural diversity today? I distinguish two main types of barriers that drive the rapidly growing homogenization of the habits and habitats inhabited by people worldwide. Contemporary global society is characterized by an explosive growth of urban population, which leads to a drastic homogenization of the habitats inhabited by most humans. First, the urban enclosure of contemporary society generates a physical barrier that hinders the awareness and understanding of biocultural diversity. Second, urbanization generates a technosphere which reduces the diversity of languages, forms of ecological knowledge, and political organization. 8 These barriers synergically foster biocultural homogenization.
Physical Barriers
At the beginning of the twenty-first century, for the first time in the history of the human species, more than fifty percent of the world's human population lives in cities. 9 The intensive rural to urban migration is a very recent and explosive phenomenon, which affects mostly young generations. Until the mid-twentieth century more than seventy percent of the world population still lived in rural areas. After World War II, the new development agenda impelled an intensive process of rural-urban migration worldwide, which will lead to a mirror image by the middle of the twenty-first century, when seventy percent of the world population will be urban ( Figure 1) . 10 Latin America is the continent that hosts most of the world's recorded biodiversity. 11 This continent hosts also the largest cities of the Americas, Mexico City and Sao Paulo, with more than twenty million inhabitants each. During the last half of the twentieth century, the rural-urban migration has been especially notable in Latin America, growing from forty-one percent in 1950 to seventy-five percent in 2000. 12 Hence, Latin America is ahead of the rest of the world regarding the rapid enclosure of humans within cities. The sudden concentration of human population in cities has had drastic consequences for both (a) native habitats and (b) the human inhabitants in Latin America.
(a) For native habitats, the rural-urban migration has generated a loss of the ancestral human stewards, or guardians, of the land. As native people and long established peasant communities migrate to cities, the tropical rain forest, high Andean paramo, the temperate forests, the subantarctic moorlands and coastal ecosystems in South America are left open to accelerated processes of land-use changes, including large scale mining, expansion of monocultures, and concentration of the ownership of real property. 13 During the last five decades, Latin American governments have been subject to an increasingly prevailing neoliberal economic, development model, which, driven by narrow technological and market parameters, has promoted the consolidation of land ownership in service of economies of scale. Both national and international development pressures act over regional habitats displacing and/or eliminating their native human populations. The explosive increment in the concentration of land ownership since the 1970s has had severe negative socio-ecological impacts. 14 Regions such as the Amazonian rain forests and the high-Andean plateaus have been subject to recurrent illegal deforestation and mining pollution that violate national environmental laws and override the will of many rural and indigenous populations. 15 For example, the U'wa people inhabit the foothills and cloud forests of the Andes in northeast Colombia, and had almost no contact with the outside world until forty years ago. In 1991, oil company Oxy (Occidental) signed an exploration permit with the Ministry of the Environment in Colombia. 16 The U'wa believe that oil is the blood of the mother Earth, and when threatened by oil drilling against their wishes, in 1995 the U'wa said that if Oxy drills they would commit collective suicide. The disputes continued for over a decade with several U'wa children murdered in 2000. Colombian environmental sociologist Isaías Tobasura Acuña concludes that the U'wa case demonstrates once again that the stated Colombian national environmental policy is not an instrument that actually serves the purposes for which it was intended -social well-being among its purposes-because it is continuously overridden by national and international economic power. 17 Other cases in Latin America have shown that an effective strategy to stop some violations of environmental regulation is to form alliances with international media. For example, Tarahumara indigenous people from the Sierra Madre in northern Mexico marched to the city of Chihuahua to protest illegal deforestation that was a risk to their water resources, and thereby the capacity of the mothers to produce milk for their children. Women marching with their babies through the streets of Guadalajara were graphically portrayed by US journalist Wesley Boxley in 1999, and the illegal deforestation was stopped three months afterwards. 18 Manifold cases like the former ones show that Amerindian and other local populations are keenly aware that well-being of human communities and other-than-human communities go hand in hand. In their territories, these populations frequently act as guardians of the land, protercting its biological and cultural diversity. They attempt to resist their territorial displacements caused by development projects such as mining, dams, and monocultures, in order to conserve their autonomy, their traditional habits, and habitats. 19 should not be considered merely a luxury of rich people and rich nations. Instead, it is a vital need for the health of the local inhabitants and their culture. 20 (b) For the human inhabitants, the rural-urban migration in Latin America has resulted in many populations losing everyday contact with their regional biological and cultural diversity. Regional ecosystems become distant regarding the everyday experience, but they are heavily impacted by new urban lifestyles, with growing levels of energy and material consumption, and production of waste. Hence, losses of regional biological and cultural diversity are coupled with degradation of environmental and social sustainability. On the one hand, a drastic consequence for most of the displaced rural populations is that their sustainable biocultural relationships with their ancestral lands are interrupted. On the other hand, in the cities, displaced indigenous people, peasant and fishermen communities frequently lose access to basic needs, such as food, water, shelter, and sanitary conditions. They suffer severe decreases in their qualities of life, and face conditions of extreme poverty that are rapidly expanding scope and worsening in marginal neighborhoods of metropolitan areas. Based on their work with poor women, leading South American ecofeminists and liberation theologians, Ivone Gebara (Brazil) and Gladys Parentelli (UruguayVenezuela) have called attention to the daily lives of women in slums, showing the ways that the exclusion of the poor is linked to the destruction of their lands. This approach concurs with the perspective that in Latin America the most negative impacts of environmental degradation affect poor people. They are the main victims, not the agents of such degradation. 21 Additionally, for both the displaced communities and the affluent urban society, the accelerated rural-urban migration has generated a physical barrier that obstructs their contact with the regional habitats, and also with the habits of communities that have inhabited these habitats for generations. To city dwellers in Latin America, the peculiar languages, ecological knowledge, and practices of regional communities remain even less visible than the vast biological diversity of Amazonas, Pantanal, or the high Andes. In the current global society, the knowledge that most teachers, authorities, new generations of students, and the large majority of citizens have about biological and cultural diversity is acquired in urban contexts, distanced physically, emotionally, and ethically from the regional habitats and human habits that harbor most of the world's biological and cultural diversity. Today, direct exposure to the native regional habitats, and the beauty and diversity of their human and other-than-human co-inhabitants, has become an increasingly rare experience At the beginning of the twenty-first century, for the first time in the history of the human species, more than half of the world's population inhabits symbolic worlds that are defined by less than ten languages. According to the data of the Ethnologue (2009), today fifty-two percent of the world population speaks one of the seven of the dominant languages: Mandarin, English, Hindi, Spanish, Russian, Arabic, and Bengali (Figure 2 ). 23 These seven languages represent only a minimal fraction (0.1%) of the 6,909 languages that are still spoken around the globe. This linguistic homogenization drastically reduces the spectrum of concepts and worldviews with which biological and cultural diversity are perceived, understood, and valued. Moreover, in formal education worldwide, less than ten percent of the living languages are taught around the planet. 25 In this way, formal education represents a central indirect driver of languages and cultural diversity losses. 26 This severe linguistic homogenization reduces the spectrum of both forms of ecological knowledge and environmental ethics. In Latin America, indigenous languages have been completely ignored or only marginally incorporated into the formal education system. Most Latin American countries became independent from Spain between 1810 and 1830. However, in these countries Spanish was maintained as the unifying language of the young nation-states. Formal education began to include Amerindian populations in the early twentieth century. The central goal was the linguistic, cultural, and political assimilation of the indigenous populations by the nation-state. Consequently, monolingualism prevailed in formal education of the whole continent during the twentieth century. This is also true for Brazil, in which Portuguese is the single language of formal education. Linguistic diversity is even more endangered than biological diversity in this continent. 27 For example, fifty percent of the native languages that were spoken in Chile at the arrival of the Spanish are already extinct. 28 Since the 1970s, several Latin American countries are making efforts to recover indigenous languages and cultures. 29 However, today the knowledge that most people have about biological and cultural diversity is acquired through books, computers, and audio-visual media based primarily on only a few imperial languages, including English, German, and French in addition to Spanish and Portuguese. In addition, during the last few decades, under the neoliberal regime, the emphasis on modern sciences and mathematics in formal education to describe and investigate natural phenomena has been strongly influenced, and narrowed, by economic metaphors and models for interpreting ecological and social reality. In terms of the Chilean philosopher Jorge Larrain, the Latin American nation-states have transitioned from a period of modernization to one of "monetarization." The narrow spectra of 25 languages and the pervasiveness of economic models in the culture of free-market global society have reduced nature and biodiversity to mere "natural resources." 30 This notion prevails in primary, secondary, and higher education. It shapes how biodiversity is perceived, managed, and valued. However, it markedly contrasts with the many Amerindian languages and ecological worldviews that are still alive. These languages and worldviews emphasize instead a sense of kinship and community among humans and other-than-human beings. 31 Philosophy, and specifically environmental philosophy, could play a major role in overcoming the narrowness of the prevailing economic language and formal education in Latin America. However, the role that philosophy has played in Latin American education was severely curtailed during the 1960s, 1970s, and 1980s. Under the rule of military dictatorships, during that period the teaching of ethics and philosophy was suppressed and/or drastically reduced in the primary, secondary, and higher education curricula in many Latin American countries. For example, in Chile after the military coup in 1973, all university programs in philosophy were closed, many faculty were prosecuted, or exiled, and entire collections of books on art and humanities were burned and banned in the libraries of the main universities. Sadly, an infamous moment in Chilean history took place a few weeks after the military coup, when in the evening news program, the National TV channel showed a book burning at the University of Chile in which a military official declared: "in these moments you can see how we are burning all the literature about Cuba, here we are burning the cubism of Miró, Picasso. . The Holy Family by Engels. . . . Fifty years later the sinister intelligence services ordered to collect all the literature about 'cubism,' because as they said, it was about a movement of 'Castrist painters'" (p. 716). Regarding Chile, Urzúa Valenzuela emphasizes that "the national authorities appointed by Pinochet, tried to fight "the Marxists" going to the source of Marxist literature in any possible way; that is, they stated the destruction of all that "on their judgment, have the serious transgression to be a political thought." Among many examples, registered how "until 11 September 1973 [military coup date]. The School of Administrative and Political Sciences (Escuela de Ciencias Políticas y Administrativas) was part of the Faculty of Law of the University of Chile (Facultad de Derecho de la Universidad de Chile). Immediately after the military coup, this school was part of the Economy School (Escuela de Economía), and its just appointed dean ordered the total destruction of all books with some relation with in general and of the teaching of philosophy in formal education (at the school and university level) in particular, together with the imposition of an omnipresent neoliberal economic discourse, sent the philosophical vocabulary and praxis in Chile and other Latin American countries into oblivion. 33 The interruption of the teaching of philosophy in the Chilean academy lasted for about a decade. This prohibition started to be overcome, with difficulty, at the beginning of the 1980s, when the Pontificia Universidad Católica de Santiago de Chile inaugurated an evening certificate program in philosophy for professionals and students. Later in the middle of that decade, the Facultad de Filosofía y Humanidades de la Universidad de Chile reopened its doors.
The reopening of the philosophy programs, however, did not remove the barrier to understanding the interrelationships between the regional habitats and the habits of the inhabitants, because ethics began to be prevailingly taught with Eurocentric perspectives. Consequently, philosophy programs in the post-dictatorship academy, neither emphasized ecological, social, political, economic, and cultural problems, nor have these programs incorporated Amerindian worldviews and Latin American thinkers in a systematic way. 34 Instead, a Eurocentric vision of the world is presented as universally valid and applicable. This vision is being legitimized not only by academia, but also by the state, under the assumption of objectivity, science, and technology. Colombian philosopher Santiago Castro-Gómez has criticized the omnipresence of this approach, elaborating a detailed deconstructive argument that demonstrated that the supposed objectivity implies not only an epistemological control, but also "an economic and social control over the world that obeys the interests of the Spanish conquerors (and later the other hegemonic nations and institutions of the contemporary world system) to eradicate any other belief system that would politics. . ." (p. 715). Then, he adds that "the main danger from an imposed politic come from forced or voluntary, censure coming not only from the media (radio, television, press), but from the close of mind the Chilean people was forced over him or herself trying, at least, to survive. Consequently, during many years they could not express themselves, not even in the family circle, afraid of denunciation" (p. 716). 33 For the case of Brazil, see Nascimento, "Environmental Philosophy in Brazil?" 34 See, for example, the prevalence of European authors and the history of the "universal philosophy" in the curricula of the undergraduate and graduate programs in philosophy in the Chilean universities, compiled on one of their web pages (http://www.filosofiaenchile.org/dondeestudiar.htm). Latin-American authors that have shaped philosophical proposals for regional contexts -starting with anthropological philosophy, Marxist critique, and the rediscovery of geocultural identity-have been left out or relegated to a marginal position in philosophy programs in the main Chilean universities (also Argentinean universities). not favor a capitalist vision of the Homo oeconomicus." 35 Although acute, this type of criticism has not been sufficient to generate a paradigm shift that reorients the teaching of philosophy, nor the making of development policies, which remain "blind" with regard to the unique eco-cultural attributes of the Latin American ecoregions. Instead, development policies emphasize scientific and technical work that privileges a few global economic parameters. The blindness to the regional biocultural diversity conveys ethical problems associated with the imposition of uniform educational programs that serve the purposes of economic mega-projects. Large scale mining, hydroelectric dams, and monocultures-such as eucalyptus or soybean plantations, shrimp pools or salmon-culture -install global models and infrastructures that deny the presence of, and oppress, both, the local human populations with their traditional habits and the other-than-human co-inhabitants that share the regional habitats in Chile and Latin America. 36 
III. BIOCULTURAL ETHICS
In the former historical context, in the early 1990s after the return of democracy to Chile, the Ministry of Education launched the program "Enhancement of the Quality and Equity of Education." As part of that general program, we developed a subprogram called the "Teaching of Ecology in the Everyday Environment," in which students examined how biodiversity is represented in the grocery stores, newspaper kiosks, the flora of the plazas and gardens, school textbooks, and economic activities. 37 The results were overwhelmed by the prevalence of a few cosmopolitan domesticated plant and animal species in all these domains of Chilean culture. Moreover, exotic habitats, such as extensive lands covered by monocultures of the Californian Monterrey pine, were perceived as native forests by urban dwellers. These habitats fostered cultural habits associated with global market economy, and displaced traditional relationships with the native biota. Therefore, for effective conservation in Latin America it is essential to protect both the habits and the habitats of Amerindian and other ancient regional communities. Biocultural ethics demands that the systemic understanding about the biophysical, linguistic, economic, and political interrelationships embedded in the identity of the inhabitants, their habits, and their regional habitats be recovered. I say recover because although these links have been largely ignored by modern dominant ethics that are centered in human habits, ancestral Amerindian ecological worldviews, early Western philosophy, as well as contemporary ecological, evolutionary, behavioral, and health sciences, provide foundations that support the integration of the habits of the inhabitants and the habitats where these habits are practiced (Figure 3 
ethos: a Western root of Biocultural ethics
The word ethics originated from the Greek term ethos, which in its more archaic form meant a den: the dwelling of an animal. 38 The first recorded use of the term ethos is found about 1000 B.c., in the Iliad and the Odyssey. As Mexican philosopher Juliana González has remarked, Homer employed the term ethos in the plural form ethea to refer to the "accustomed haunts of animals." 39 Later, in the eighth century B.c., Hesiod used ethea to refer to the "accustomed abodes of men" in his Works and Days. 40 The use of ethea to refer to "abode" or "dwelling place" continued with Pindar, the lyric poet contemporary of Heraclitus, in his Pythians, two centuries after Hesiod. 41 Yet This original meaning of ethos, which integrated the habitats and habits, began to be lost in the late work of Pindar. According to Darcus, Pindar gave increasing attention to the innate dispositions and the role of the gods in molding the ethos of a person. 45 Darcus points out that in the Nemeans, Pindar prays to be saved by Zeus from having a deceitful ethos and to walk instead in the simple paths of life. Later in the fourth century, the term ethos was used by Aristotle at the beginning of book two of The Nichomachean Ethics to affirm that "moral virtue comes about as a result of habit, whence also its name (ethike) is one that is formed by a slight variation from the word ethos (habit)." 46 In this work Aristotle focuses on human "habits,"and does not develop an analysis of native habitats, and their interrelationships with human habits. 47 And he explicitly excludes consideration of the ethea of nonhuman animals. In this drift of the meaning of ethos, it is noteworthy how its meaning as habitat fades out, perhaps reflecting the fact that Aristotle was an urbane and cosmopolitan thinker centered in the polis. As a consequence of this omission the two primeval meanings of ethos, habitat, and habit, were disconnected in Aristotelian and later in modern ethics. Biocultural ethics seeks to reconnect these two definitions through the common element found in both of the early Greek definitions of ethos: "accustomed place" and "accustomed habit."
Under an ecological-evolutionary perspective these definitions of ethos can be interpreted in the following terms: in the long-term, inhabiting a particular habitat generates recurrent forms of inhabiting, i.e., habits configure the ethos or character of humans and non-human animals alike. The habitat becomes an integral element, even the condition of possibility, for the cultivation of a given habit. In turn, the performance of the cultivated habits modifies the habitat where they take place. 48 This ecological hermeneutics links the etymological drift of the concept of ethos, moving in between its meanings of vital physical space (the habitat) and of vital movement (to inhabit). Both meanings become interwoven in the emergence of recurrent forms of inhabiting (habits) in the habitat. The practice of these habits forms the moral character, and shapes both the biological and cultural characteristics of the inhabitant.
The ecological-evolutionary perspective of biocultural ethics also understands that the cultivation of moral character occur through habits that imply co-evolutionary interrelationships of co-inhabitation. The co-inhabitants are mutually modified in these recurrent interactions that configure their habits. In the interactions with other living beings the forms of inhabiting evolve into forms of co-inhabiting, which establish communities of co-inhabitants. These biotic and cultural communities influence their habitats, and are influenced by them. The human beings and their ethos emerge co-inhabiting with the diverse human and other-than-human beings. Under this biocultural perspective, the cultivation of the moral character as much as the cultivation of the land arises, embedded in the web of co-inhabitation: interweaving the biosphere, the technosphere, and the logosphere.
The holistic integration of habitats and habits, ecosystems and cultures, involving physical, biotic, and symbolic bodies is also manifest in ancestral Amerindian ecological knowledge and contemporary ecological scientific knowledge.
BIOCULTURAL ETHICS
48 As much as in the early meanings of ethos, this modern ecological-evolutionary translation of the Greek concept applies to both animals and humans. For example, a woodpecker can only perform its habit of pecking wood where there are trees to peck. The trees will have holes that will provide nesting and roosting habitat to the woodpecker and other bird species only if the woodpecker performs its pecking habit. Hence, a series of reciprocal links are established between the habits, the habitats, and the community of co-inhabitants. Moreover, the identity or "character" of the woodpecker emerges through the habit of pecking performed in a woody habitat. As much as under an Aristotelian ethics, the lyre players need a lyre to cultivate their habit, under an ecological perspective, the woodpeckers need the woods to cultivate their habits. The reciprocal links between habits or behavior and the habitats where they take place have been recently emphasized in ecological sciences by the concepts of "extended phenotype" and "niche construction," which have also been integrated in theories of human biological and cultural evolution. As numerous Amerindian cultures, the largest indigenous group of southern South America, the Mapuche people, define themselves as the people (= che) of the land (= mapu). Their close links to the land are compellingly expressed in their language (= dungu), Mapu-dungun that onomatopoeically dialogues with the mapu, and the specificity of the names of the main Mapuche groups which refer to both the habits and the habitats they inhabit. For example, the Pewenche are the people of the Pewen or Monkey-Puzzle tree (Araucaria araucana) forests of the volcanic Andean mountain range in southern Chile and Argentina (37-40 o S), and an essential habit is the gathering of the monkey-puzzle tree cones, whose seeds provide the nutritive foundation of their diet. 49 The Pewenche traditional ecological knowledge and lifestyle are still alive, and the social organization and distribution of the clans are closely associated with the particular distribution of patches of Pewen trees. 50 However, today both the Pewenche habits and habitats are threatened by development policies. For example, the Pewenche people have been opposing the construction of dams in their territories since the 1980s. In 1994 the construction of a dam on the Bio-Bio River would flood their ancestral habitats, and the government proposed a relocation of the communities. The Pewenche reacted with arguments that concurred with a biocultural ethics perspective because they demanded to consider the interrelationships between their specific habits and habitats in order to achieve the well-being of human and their other-than-human co-inhabitants. In order to facilitate the translation of the Pewenche demands into policies, we initiated scientific, ecological, and medical research into the relationships among the distribution of Pewen trees, the dietary value of the Pewen seeds, and the health of the Pewenche. We promptly found that among the fruits and seeds available in the Pewenche territory, the seeds contained in the cones of the Pewen trees had the highest levels of methionine (0.130g/100 g) and cysteine (0.110g/100g). 51 These are the only two amino acids that contain sulfur in their molecular structure, and methionine is an essential amino acid; i.e., the human body is unable to synthesize it, and a lack of it can cause a protein deficiency. Therefore, this amino acid must be obtained through an external nutritive 49 Nowadays the Pewenche collect these large cones using ropes, which they throw like lassos in order to bring the cones down from the top of the trees. Pewenche people eat the seeds or ngülliw raw, toasted, heated in the ash of the fire, and boiled. See Alberto Tacón, "Recolección de piñón y conservación de la Araucaria (Araucaria araucana, Mol. Koch.): Un estudio de caso en la comunidad de Quyinquen" source, such as the pewen seeds. This analysis from the medical science perspective provided a functional explanation to the Pewenche demands. Our medical-sciences analyses also allowed us scientifically to understand the profound meaning of what is implied by the Amerindian name and concept of "being" the people of the Pewen. By eating its seeds, the Pewenche incorporate cysteine and methionine, which become proteins in their bodies. Thus, the Pewenche biophysical bodies, as well as their cultural identities are nurtured by these trophic, socio-ecological relationships, which can be understood from both the Pewenche and the scientific worldviews.
Environmental geographer Thora Martina Herrmann has found that 52 Thora Martina Herrmann, "Indigenous Knowledge and Management of Araucaria Araucana Forest in the Chilean Andes: Implications for Native Forest Conservation," Biodiversity and Conservation 15 (2006): 654-55.
. . . the Araucaria forest is perceived by the Mapuche Pewenche to form lineages lof-pewen, akin to human lineages lof-che, so stands of Araucaria are seen as an extended family analogous to the Pewenche extended families, or lof. The male tree, wentru-pewen, and the female tree, domo-pewen, are thought to marry each other, linking their roots." 52 The Pewen tree is considered sacred, as being created by the land to feed his sons; thus the tree makes possible the life of the Pewenche. A scientific biogeochemical analysis of the sulphur cycle provides additional insights about the Pewenche worldview. The entrance of sulfur into the bio-geochemical cycle comes from the volcanoes and their ash, which is transported by wind and water. Rivers bring the volcanic sulfur to the soils. On the soils, bacteria and fungi transform, through processes of oxidation and reduction, molecules of hydrogen sulfide (H 2 S) and sulfur dioxide (SO 2 ) emitted by volcanoes into molecules of sulfate (SO 4 ). In this chemical form the sulphur is absorbed by the roots of the pewen. Once inside the tree, a chain of metabolic reactions begins in the vegetable cells, where enzymes assimilate sulfur from the inorganic molecules of sulfate, incorporating them in a process of synthesis of organic molecules that generate the two essential amino acids that contain sulfur: methionine and cysteine. Therefore, when the Pewenche eat the fruit of the Pewen, they are also eating sulfur from the volcanic rocks and ashes. Hence, the Pewenche are "people of the Pewen," and at the same time they are Mapuche, "people of the land" (including the volcanoes). Symbolic-linguistic and physical-biotic bodies are interwoven in this profound integration of habitats, habits, and co-inhabitants.
Bringing together Amerindian knowledge and management practices with western medical and ecological sciences was essential not only to mutually confirm and reinforce each of these forms of knowledge, but to achieve policies that could integrate the positions and interests of contrasting, and frequently conflicting, stakeholders. The location of the projected dam on the Bio-Bio River was modified after these considerations were included in the Environmental Impact Assessment of the project. However, the Mapuche Pewenche property rights to their ancestral lands are still in continuous peril, and their ecological knowledge and values are still largely ignored in conservation, educational, and development policies by the Chilean government. 53 Today, a biocultural ethics stresses the need to allow the expression of local forms of ecological knowledge, and to translate them into national and international policies. The ecological worldview and practices of the Mapuche people offer a clear example of symbolic and bio-physical integration of the well-being of human and other-than-human co-inhabitants. Their case brought together representatives from Amerindian, scientific, public health, tourism, and other stakeholders. Rather than focusing on the invention of a new ecological worldview, biocultural ethics focuses on the expression of the plethora of existing ecological worldviews, values, and sustainable practices. Appropriate philosophical translation and political mediation can contribute to them being respected in national and international policies and to a better understanding of their connection to specific habitats and habits. Many traditions are alive within and beyond Western civilization, which can contribute to the health and sustainability of local communities, as well as global society and the biosphere. 54 This boom involved such a large environmental impact that today the extension of shrimp pools surpasses that of mangroves along the Ecuadorian coast.
Local communities have resisted the invasion of the shrimp industry, and have opposed this type of development since the 1970s. Concheras, or women who collect "conchas" or shellfish for selling and for subsistence in the mangroves of the Ecuadorian and Central American coastal communities, have attempted to stop deforestation of mangroves, risking their lives by lying down in front of bulldozers and excavating equipment that creates the shrimp pools. 55 The majority of these women and their communities are African descendents, and conscious about how the explosive growth of shrimp exports is complemented by a contrasting misery 53 Ibid. 54 57 Cf. Suárez and Ortiz, "Producción de camarones y destrucción de manglares en Ecuador," n. 24.
The testimony of the conchera expresses a deep understanding about the vital bonds of her community, their habits and well-being, to the coastal habitats. Biocultural ethics highlights the need to better incorporate the specificities of local habits linked to local habitats, both of which are overridden by prevailing global free-market economic policies. The conchera's criticism makes it obvious that large-scale natural resource exploitation models generally satisfy the needs of consumerist societies in distant places, and not of local people. More than ninety percent of the shrimp produced and exported by companies based in Ecuador are consumed only by people of three regions: U.S. (fifty-one percent), Japan (twentyseven percent), and the European Union (seventeen percent). 57 In addition, in Latin America habitat degradation is frequently caused by a few companies, and not by "the poor" as is frequently claimed. Short-term economic projects recurrently generate rapid socio-ecological degradation. It is important to note that coastal areas are public lands and mangroves are protected by several Ecuadorian laws, as well as by international treaties. However, these regulations and the rights of local communities are ignored to favor shrimp industries.
Ecological sciences also provide key insights to better understand the relationships between the integrity of the mangrove habitats and the well-being of coastal communities. Mangroves are key habitats for a high diversity of biological species in tropical regions of the world. Moreover, mangroves provide essential ecosystem
We have always been ready to cope with everything, and now more than ever, but they want to humiliate us because we are black, because we are poor, but one does not choose the race into which one is born, nor does one choose not to have anything to eat, nor to be ill. But I am proud of my race and of being conchera because it is my race which gives me strength to do battle in defense of what my parents were, and my children will inherit; proud of being conchera because I have never stolen anything from anyone, I have never taken anybody's bread from his mouth to fill mine, because I have never crawled on my knees asking anybody for money, and I have always lived standing up. Now we are struggling for something which is ours, our ecosystem, but not because we are professional ecologists but because we must remain alive, because if the mangroves disappear, a whole people disappears, we all disappear, we shall no longer be part of the history of Muisne, we shall ourselves exist no longer. . . . I do not know what will happen to us if the mangroves disappear, we shall eat garbage on the outskirts of the city of Esmeraldas or in Guayaquil, we shall become prostitutes, I do not know what will happen to us if the mangroves disappear. . . . what I know is that I shall die for my mangroves, even if everything falls down my mangroves will remain, and my children will also stay with me. 56 services by acting as "ecosystem membranes" between terrestrial and marine ecosystems, recycling nutrients and regulating hydrological flows. Their massive conversion to shrimp pools dramatically increases the levels of sedimentation in coastal waters, and the loss of nutrients that are limiting in tropical soils. Shrimp industries also discharge contaminated waters and divert the course of streams and rivers. These industries cause serious social problems by limiting the access of local communities to coastal natural resources and increasing income differences between a few rich people and a growing number of poor people. The conversion of mangroves and the pollution of estuarine ecosystems drastically affect the diversity and population levels of species of algae, fish, crustaceans, and mollusks that depend on mangroves at some phase of their life cycles, 58 and the health of humans who traditionally gather and consume shrimps, crabs, oysters, and other organisms in these coastal habitats. 59 This all proves the point that the export boom of Ecuadorian shrimps has a less known "side effect": it not only has provoked drastic habitat degradation, but it also has brought a reduction in the quality of life of local people inhabiting the coastal region of that country.
As a result of the local opposition, in alliance with academic, conservationist, media, and national and international political partners, the government established a biological reserve of mangrove ecosystems in Provincia Esmeraldas in 1995. Moreover, in 1999 a presidential decree forbade the cutting of mangroves in Ecuador. From a biocultural ethics perspective, this case provides some hope for a better integration between environmental and social policies.
IV. BIOCULTURAL CONSERVATION
Since the 1960s, Latin American liberation philosophy and liberation pedagogy have emphasized the need to allow the expression of the pluriversal epistemologies and local histories of communities that exist at the borders of globalization. 60 Liberation philosophy, theology, and pedagogy have criticized epistemological, economic, and political colonialism, and have focused on the severe oppression suffered by the growing number of poor human communities, who today live mostly in the slums of cities. 61 Biocultural ethics emphasizes that to achieve equity and sustainability we have to go one step further, and overcome the colonial anthropocentrism by regaining a perspective of co-inhabitation that integrates the well-being of both human and other-than-human beings. As argued above, this integration finds strong support in at least three families of worldviews: contemporary ecological sciences, ancestral Amerindian ecological knowledge, and early Western philosophies as expressed in the analysis of the archaic meaning of ethos.
Biocultural ethics highlights the fact that many communities exhibit sustainable and respectful forms of co-inhabitation. 62 Instead of referring to a general problem between the global society or humanity and the environment, it proposes to identify specific drivers, and to sanction specific agents. This "fine-filter approach" of biocultural ethics complements the call for an Earth Stewardship proposed by the Ecological Society of America in 2011. 63 It calls attention to the incorporation of the diverse mosaic of habitats, habits, and co-inhabitants within the currently prevailing homogenous global education, administrative, and economic systems. This incorporation would favor not only the continuity of regional sustainable cultures and their habitats, but also would provide ethical foundations for a planetary heterogeneous, meta-culture of sustainable, global co-inhabitation.
To enhance understanding about the essential value that biocultural diversity has for sustainability and to counterbalance the alienation of prevailing homogenizing development models, policy making, and educational programs from the regional habitats (their inhabitants and habits), at the southern end of the Americas, we have developed a methodological approach that provides a guide for students theoretically and experientially to understand biocultural ethics: "field environmental philosophy"(FEP). 64 We call it field for three reasons: (a) in the field researchers and students can perceive and research components and processes of biocultural diversity that are, inadvertently or deliberately, omitted in formal education. (b) By integrating their senses and emotions with their rationality, students achieve an integral in situ perception of biocultural diversity through the interactions with co-inhabitants in their regional habitats. (c) Most importantly, in the field, biocultural diversity ceases to be a mere concept or object of study, and begins to be an experience and awareness of co-inhabitation with diverse living beings and life histories, which regularly remain outside the experiential domain of formal education. We add the adjective environmental in order to overcome the prevailing modern reduction of ethics to purely human affairs, by making explicit the ancient meaning of ethos and the socio-ecological dimension of ethics disclosed by contemporary sciences.
It is philosophy (instead of natural history or field ecology) for two reasons: (1) field environmental philosophy comprises an epistemological dimension-students 62 and researchers not only investigate biological and cultural diversity, they also investigate how this diversity is researched, and apprehended by different sciences, the arts, the humanities, economics, and traditional forms of ecological knowledge, including the diversity of values and perceptions held by different institutions and socio-cultural groups who speak different languages and hold distinct forms of ecological knowledge and practices; (2) field environmental philosophy comprises an ethical dimension-its aim is that students, researchers, decision makers, and other participants not only conduct research and learn about biological and cultural diversity, but, foremost, they learn to respectfully and sustainably co-inhabit within biocultural diversity. 65 In the context of current global environmental change, to effectively implement field environmental philosophy we faced the challenges of establishing a long-term transdisciplinary program that could work at multiple geographic, ecological, and political scales. Toward this end, in collaboration with the Regional Government of the Chilean Magellanic and Antarctic Region, the regional public university (Universidad de Magallanes), and a non-governmental organization (Omora Foundation), in 1999 we created the Omora Ethnobotanical Park in Puerto Williams, in Cape Horn. In order to integrate programs at multiples scales, we established a nested organization model. At the local scale, Omora Park functions as a bioculural research, education, and conservation center for the UNESCO Cape Horn Biosphereand in biology at the University of North Texas (UNT) in the U.S., and with the Institute of Ecology and Biodiversity in Chile to create a solid academic platform. In 2010, we inaugurated the Field Environmental Philosophy and Biocultural Conservation Field Station in Puerto Williams, capital city of the Antarctic Province of Chile, which has consolidated the in situ establishment of an international, inter-institutional network of long-term socio-ecological research that incorporates the interface between ecological sciences and environmental philosophy as one of its major areas. In 2011, in collaboration with the regional government and the private sector we formally started the "Ecotourism with a Hand-Lens" program. This new type of tourism enhanced appreciation of ecological interactions and the beauty of the austral bryoflora, while at the same time providing a sustainable source of income for local communities in the Cape Horn Biosphere Reserve. Today, authorities, teachers, tourist operators, and the local community of Cape Horn appreciate not only roses and apples but also the ecological and ethical values of the diverse subantarctic flora. The Chilean Government supports this innovative idea by funding training courses and publications on the natural history of mosses, liverworts, and lichens. 67 As in the case of the defense of mangroves in Ecuador, the former achievements show that a biocultural ecological and ethical understanding can be incorporated into policy changes that support biocultural education and conservation programs. To achieve these changes, it was essential to include field experiences in which participants had an opportunity to share the biological and cultural singularities of the remote Cape Horn archipelago with members of the Yahgan indigenous community, as well as with authorities, students, philosophers, artists, ecologists and other researchers. Field environmental philosophy offers a methodological approach to integrate ecological sciences and environmental ethics through interdisciplinary work that fosters the consideration of interrelated habitats, cultures, and biological species into an ecologically and culturally contextualized ethics. The field environmental philosophy has established a four-step cycle methodology, which not only helps students to gain understanding about scientific and traditional ecological knowledge, but also facilitates an in situ ethical practice. 68 History is not linear. Multiple biocultural histories simultaneously take place in different regions of the biosphere. To discover them requires field experi ences of co-inhabitation. In situ experiences contribute to diversify the biotic and cultural picture, pluralizing environmental philosophy and ecological sciences. This favors hybridization of knowledges of different disciplines, different cultures, grounded in different ecosystems. Specific biotic and socio-cultural contexts hold specific forms of ecological knowledge and relationships with nature, which are habitually ignored by dominant global discourses. In the final part of this essay, I emphasize an integration of environmental philosophy and ecological sciences that goes beyond a case-study approach. The human and other-than-human inhabitants of the diverse regions are not merely objects of study, but are partners in the search for a sustainable biosphere. Biocultural ethics does not aim to merely develop a theoretical framework that re-couples the habits of the inhabitants with the habitats they inhabit. Most importantly, it proposes a partnership praxis of biocultural conservation. It extends the descriptive concept of biocultural diversity into the normative domain of an ethics that demands the recovery of forgotten or negated biophysical and biocultural realities, which today can contribute to both the regional and global sustainability of life. 
